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SCOPE

This Document is the Test Procedure for demonstration and verification

.

of the Phase 0 capability of the MDS.

APPLICABLE DOCUMENTS

1)

2)

3)

4)

5)

Mission Development Simulator Performance Design Requirements.
SAFSL Exhibit 34003, 15 August 1968

Phase 0 Configuration Presentation

Made 6/26/68, BIN-50372-96-3

Phase 0 - Simulation Software Requirement Rev 2

October 15, 1968 BIN: BIF-055-1318-20-3-68

Mission Development Simulator Phase O Demonstration Requirements.
BIF-055-50372-244-268

Mission Development Simulator Phase O System Test Plan Rev C

1/30/69

BIN: BIF-055-46772-69
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SYSTEM VERIFICATION AND DEMONSTRATION

The overall function characteristics of the Phase 0 will be veri-
fied and demonstrated during a series of System Level Tests,
Anaylsis of Subsystem Data and Visual Inspection of the Hardware.

The Procedures in this Document are categorized as follows:

1) Verification Tests (Section 4.0. These Tests will be performed

during Hardware/Software Integration Tests).
a) Visual Inspection of Hardware and/or Design Drawings

b) Individual measurements made at the System Level but not

included in the Script of the DOP'S.
¢) Analysis of Subsystem and System Test Data
d) Pre-Test Checkout Program and Procedure
e) Demonstration Orbital Passes

2) Demonstration Tests (Section 5.0. These Tests will be performed

during the Demonstration Test Period)
a) Pre-Test Checkout
b) Demonstration Orbital Passes

¢) Review of Analytical Data

—SECGRET/PORIAN
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3.1 Validation of Data

All Data taken for verification of Requirements shall be identi-

fied, dated and initialed by the Test Conduetor, Quality Assurance,

AFQA and AFSO to validate that the Test Procedure was followed.

3.1’1

3.1.2

Deviations from Procedure

Any Deviations from the Test Procedure will be noted

in the Test Log Book and in the margin of the Procedure

and initialed by the Test Conductor, Quality Assurance,

AFQA and AFSO. Data taken during Tests where there are

deviations from the Procedures will not be submitted for

verification until the deviation is approved by the AFSO.

Classification of Deviations from Procedures

3.1.2.1 For the purpose of this Document, Deviations

shall be considered only

1y Difference in the location from which Data
is recorded. Most Data will be recorded

via Patchcords from the System Junction BoX.

2) Difference in the type of Signals recorded.

3) Difference in the method of Interpreting re-

corded Data.

SECRET/DORIAN
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3.1.3 Reverification of Requirements

In the event of a Hardware and/or Software change that
could affect Data previously taken, the Test Conductor
shall note the change and Test affected in the Test Log
Book. These Tests will be re-run to verify the affected

Data.
3.1.4 Test Software

Test Software is required for Tests specified in 4.28 and

4.29.

3.1.4.1 Special Program No. 1- This Program is designed
to command the HPA and LPA Elevators and trans-
port and Elevators in Sequence to verify the 1.0

second slide change requirement on the Hardware.

3.1.4.2 Special Program No. 2 - This Program is designed
to command the HPA and LPA Elevators and trans-
ports to skip 5 slides and load the sixth into

the viewing station within 3.0 seconds.

4.0 Verification of Requirements

This Section is the Procedures to be used for verification of requirements
and the Tests specified will be completed during the Hardware/Software
Integration Test Period.

—SESRETF/DORIAN
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Continued

Each major paragraph, Ex 4.1, 4.2 etc., is a complete Procedure

and is not dependent upon any other major paragraph or Procedure.
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4,1 Requirement Title: PERFORMANCE DEMONSTRATIONS

4.1.1 Requirement Paragraph in the Test Requirements Document
3.0 (a)
4,1.2 Requirement

The overall functional characteristics of the Phase O
MDS, its operaﬁility characteristics, and certain of

the specific performance and hardware/software design
requirements will be demonstrated. General capabilities
to be demonstrated are:

a) Pre-test checkout program and procedure.

4.1.3 Related Paragraph in System Test Plan
4.1

4.1.4 Verification Test Procedure
The Test Procedure is defined in Test Plan/Procedure for
The Pre-Test Checkout Program. BIN: BIF-055-46753-69.

Dated

The Procedure has been separated from this Procedure
since it will also be used as a Daily Procedure during
Operations to check simulator Hardware by use of

appropriate Software.

—SECRET/DORIAN
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4.2 Requirement Title: PERFORMANCE DEMONSTRATION
4.2.1 Requirement Paragraph Test Requirements Document
3.0 (b)
4,2.2 Requirement

A1l controls and displays on Panels 2C, 2D, 3B and 7B

of the SLM.

4.2.3 Related Paragraph System Test Plan
4.2

4.2.4 Pre-Test Requirements
None

4,2.5 Verification Test Procedure

No Test required. Requirement will be demonstrated

during DOP's.
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Requirement Title: PERFORMANCE DEMONSTRATION

4.3.1

4,3.2

4.3.3

4.3.4

4.3.5

Requirement Paragraph Test Requirements Document
3.0 (¢)
Requirement

All controls and displays on Panels 1A, 1B, 2A, 2B

5A and 5B of the SCC.

Related Paragraph in System Test Plan
4.3

Pre-Test Requirements:

None

Verification Test Procedure

No Test required. Requirement is verified by 4.1

Attach Copy of 4.1 Procedure to these data sheets.

No Test required. All controls and displays are verified
during 4.1. Attach a copy of the data sheets from 4.1

to this data sheet.

—SEGRET/DORIAN
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4.4 Requirement Title: PERFORMANCE DEMONSTRATION

4.4.1 Requirement Paragraph in Test Requirements Document
3.0 (e)
4.4.2 Requirement

The single ATS mode and the single MO Mode (peripheral

display at 60°)

4.4.3 Related Paragraph in System Test Plan

4.4
4.4.4 Pre-Test Requirements:
None
4.4.5 Verification Test Procedure

No Test required. Requirement will be demonstrated during

ATS/MO DOP's

—SEERET/DORIARN
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4.5.1 Requirement Paragraph in Test Requirements Document

3.0

4.5.2 Requirement

Test and operations, data collection and reduction

capability.

4.5.3 Related Paragraph in System Test Plan

4.5

4.5.4 Pre~Test Requirements

4.5.4.1 Test Team

Test Conductor

Technicians

Quelity Assurance

AFQA

Aerospace Observer

AFSO

4.5.4.2 Test Equipment Required

-SEGRET/DORIAN
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4.5.4.3 Equipment Confidence Status

The Test Conductor will insure that all Test

Equipment has a valid calibration sticker.

Equipment Type : Cal Date

4.5.4.4 Subsystems Status

The following are required to be active during

this Test.
ON OFF
SCC X
SIM X
DIU X
Stimulus S/S X
Computer S/S X

4.5.4.5 Power Turn On

Turn Power on to all Subsystems

—SEFER~TF/DORIAN
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4.5.5 Verification Test Procedure
4.5.5.1 Load an ATS Only DOP into the SDS 930 Computer.

4.5.5.2 Select ten (10) functions to be recorded on
strip chart recorders and the performance data
collection tape.
Functions

1) Magnification Control Stick Setting in ATS Range

2) HPA/LPA Select

3) HPA Blanking Command

4) LPA Blanking Command

5) RSS Stick Deflection

6) End Stop Signal

LPA X Position Value (On Analog Twice. Low
7) Scale and High Scale)

LPA Y Position Value (On Analog Twice. Low
8) Scale and High Scale)

9) _LPA X Coordinate Rate (Twice on Analog
10) HPA Y Coordinate Rate (Twice on Analog)

11) MO Measured Pitch Angle
4.5,5.3 Set the recorder chart speed at 20 mm/sec and

turn On the recorders.

4.5.5.4 Activate the resume switch to start and complete

the DOP run.

4.5.5.5 After completion of the DOP, process the Per-
formance data collection tape to provide a printed

stripped and merged data list.

_SECRET/DORIAN
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4.5.5.6 Compare the printed list to the strip chart

recordings and verify that the same functions

have been collected and reduced.

Verified

4.5.5.7 Attach all data to these data sheets for re-
view to verify the consistency and accuracy

of the reduced data.

-SESRET/DORIAN
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Requirement Title: PERFORMANCE DEMONSTRATION
4.6.1 Requirement Paragraph in Test Requirements Document

1) 3.0 (i)

2) 3.3.2.1.2
4.6.2 Requirement

1) Turn around capability (10 & 30 minutes)

2) AN Automatic Restacking capability is provided
4.6.3 Related Paragraph in System Test Plan

4.6 |
4,6.4 Pre-Test Requirements

4.6.4.1 Test Team

Test Conductor Init
Technicians
Quality Assurance Init

—SEERETMORIAN
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Page 15
4,6.4.1 Continued
AFQA Init
|
Aerospace Observer Init 1
AFSO Init

1) Stopwatch

L.6.4.3 Equipment Confidence Status

— The Test Conductor will insure that all Test

Equipment has a valid calibration Sticker.

Equipment Type Cal Date

—SECREFDORIAN
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4.6.4.4  Subsystems Status

The following are required to be active dur-

ing this Test.

ON OFF
sce X
SLM X
DIU X
Stimulus S/S X
Computer S/S X

4.6.4.5 Power Turn On

This Test will be performed at the conclusion
of the ATS only DOP. Power will already be

applied to all Subsystems.

4.6.5 Verification Test Procedure
4.6.5.1 The Script contains a restack Flag at
the conclusion of one of the DOP'S. Depress
the Special Interrupt switch at the SCC and

at the same time start the Stopwatch.

4.6.5.2 The following tasks shall be completed:

1) Automatic restacking by the computer.

—SEGREFHDORIAN

HANDLE VIA BYEMAN SYSTEM ONLY




NRO APPROVED FOR HANDLE VIA BYEMAN SYSTEM ONLY

RELEASE 1 JULY 2015

4.6.5.2

4.6.5.3

4.6.5.4

—SEGRET/DORIAN

BIN: BIF-055-46779-69

Page 17

Continued

1)

2)

3)

Continued - The completion of re-
stacking will be indicated on the CRT
display which will indicate that all

slides have been returned to their

original order.

Manual restacking of the cues. The cue
projector shall be returned to position
1 manually or by use of the remote control

unit.

All switches at the SILM shall be reset
to the positions indicated in the DOP

procedure.

When the CRT display indicates that restacking

is completed, stop the stopwatch, stop all

activity on items 2 and 3 and remove the sup-

ply and takeup elevators from each leg of the

SVs.

Verify that all slides were returned to

the original order according to the script.

Verified

Return all magazines and reload the DOP into

the computer.

—SEGRET/DORIAN
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4.6.5.5 Stop the Stopwatch and activate the resume
switch. The program shall be allowed to

complete the first target group.
4.6,5.6 Record the elapsed time on the Stopwatch.

Min. Req is 10 minutes or less

4.6.5.7 At the conslusion of the DOP, start the
Stopwatch and verify that the following

tasks are completed.

1) Remove all magazines from both legs

- of the SVS and replace with different

magazines.

2) Remove the cue casset and replace

with a different casset.

3) Reload the computer program to run a

different DOP.

4.6.5.8 When the above items have been completed,
activate the resume switch and stop the
Stopwatch. The program shall complete the DOP.

4.6.5.9 Record the elapsed time on the Stopwatch.

Min, Req is 30 minutes or less.

—SEGRET/DORIAN
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Requirement Title: PERFORMANCE DEMONSTRATION

4.7.1

4.7.2

4.7.3

4.7.4

4.7.5

Requirement Paragraph Test Requirements Document

3.0 ()

Requirement

Operational Scripting capability.
Related Paragraph in System Test Plan
4.7

Pre-Test Requirements

None

Verification Test Procedure

No Test Required. Requirement will be demonstrated by

Running DOP's.

—-SEESRETF/DORIAN
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4.8 Requirement Title: PRIMARY PERFORMANCE CHARACTERISTICS

4,8.1 Requirement Paragraph in Test Requirements Document

D
2)

3.1.1.1

3.3.3 .

4.8.2 Requirement

1)

2)

Validate the adherence of the MDS to a mutually agreed
AVE baseline established for Phase 0 on May 1, 1968,
except the SIM Panels 2C and 2D which were established
on June 30, 1968, The software for Phase 0 will be
frozen to the Phase 0 Simulation Software Requirements

Revision 2.

Verify Panels 2C and 2D to insure that these two panels
reflect the AVE configuration as presented on:
Drawing 711-03063 2 July 1968 for Panel 2C
Drawing 711-03064 2 July 1968 for Panel 2C
Panels 3B and 7B will also be active. Panels 6C and
3C contain simulation peculiar switches. All other

panels of the SIM will be blank for Phase O.

4.8.3 Related Paragrapn in System Test Plan

4.8

—SEGRETF/DORIAN
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4,8.4 Pre-Test Requirements
None

4,8,5 Verification Test Procedure

4.8,5.1 Compare AVE Panel Configuration with Simulator
Configuration by comparing AVE drawings with the

actual panels.

AVE Dwg.
Panel 2C 711-03063
Panel 2D 711-03064
Verified

4,8.5.2 The controls on Panels 3B, 7B 3C and 6C have

been verified by 4.1 (Pre-checkout Program)

4.8.5.3 Verify by inspection that all other Panels are

Blank.

Verified

4.8.5.4 The calibrated test results from the individual
CPC Tests for Drive Control Response and Position

Simulation shall be available for Review.
4.8.5.5 Demonstration Test Procedure

None

—SEGRET/DORIAN
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Requirement Title: TIMING SUBSYSTEM

4.9.1

4.9.2

4.9.3

4.9.4

4.9.5

Requirement Paragraph in Test Requirements Document
3.1.1.1.3.2

Requirement

One event timer shall be driven.

Related Paragraph in System Test Plan

4.9

Pre-Test Requirements:

None

Verification Test Procedure

No Test required. Requirement will be déméonstrated during

DOP's.

—SESRETF/DORIAN
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4.10 Requirement Title: IMAGE VELOCITY SENSOR

4,10.1 Requirement paragraph in test requirements

document

3.1.1.1.5.3 -
4.10.2 Requirement

IVS errors:to-be simulated are random errors..
Saturation will be simulated in the event of
clouds (when prescripted) in which case the
saturate light will be turned on and the IVS
output will limit. Normal IVS rate - nulling
will be simulated in the range of S&Ou rad/sec

and when IVS is enabled the rate will be reduced
to approximately _.

4.10.3 Related paragraph in system test Plan

4.10

4.10.4 Pre-test Requirements

None

4.10.5 Verification Test Procedure
No test required. The test results from the
individual CPC tests verifying this requirement

shall be attached to these data sheets.

—-SEERET/DORIAN
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4,11 Requirement Title: STICK INPUT

4.11.1 Requirement Paragraph in Test Requirements

Document

3.1.1.1.5.4

4.11,2 Requirement:
The stick polarity shall be reversable between
runs. The stick shall allow low rates to be
inserted into the device system. The transfer
function shall be provided by the Drive Connection

Module of the On-Board Software.

4.11.3 Related Paragraph in System Test Plan

4.11

4,11.4 Pre-test Requirements

None

4,11.5 Verification Test Procedure
No test required., The test results from the
individual CPC tests verifying this requirement
shall be attached to these data sheets. Requirement

will also be demonstrated during DOP.

—SECRET/DORIAN
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4.12 Requirement Title: MAGNIFICATION AND REAL FIELD OF VIEW
4.12.1 Requirement Paragraph in Test Requirement Document
3.1.1.1.7.1.1

4.12.2 Requirement

Demonstrate that the MDS shall follow operator commands
and reach any commanded value within 0.5 second and that
the step from 31.76X + 5% to 63.5X + 5% shall occur in
1.0 second or less. (See paragraph 3.1.1.1.7.1.5) for
a discussion of presentation rates). Verify that the
simulated real field-of-view is 3.78 degrees at 15.88X,
and 0.945 degree at 63.5X with the field varying inver-

sely with zoom to the higher powers in each range.
4.12,3 Related Paragraph in System Test Plan

4.12
4.12.4 Pre-Test Requirements

4.12.4.1 Test Team

Test Conductor Init

Technicians Init

—SEGRETF/DORIAN
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4,12,4,1 Continued
Quality Assurance Init
AFQA Init
Aerospace Observer Init
AFSO Init

4,12,4.2 Test Equipment Required

D

2)

3)

4)

5)

6)

Techniwrite Model TR6460 Event Recorder or

equivalent.

T-Boxes S/N 4605-and S/N 4605~

Eng Test Box SK56179-999

HP 3460B Digital Voltmeter or equivalent

Brush Mark 200B Analog Recorder or equivalent

Graduated Test Slide

4.12.4,3 Equipment Confidence Status

The Test Conductor will insure that all Test

Equipment has a valid calibration sticker.

Equipment Type Cal Date

—SECRETDORIAN
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4,12.4.3 Continued

Equipment Type Cal Date

4.12.4.4 Subsystems Status

The following are required to be active during

this Test.
ON OFF

SCC X

SIM X

DIU X

Stimulus S/S X

Computer S/S X

4,12.4.5 Power Turn On
4,12.4.5 1Install T-Boxes (S/N 4605- and S/N 4605-

at the SVS Interface Connectors J1 and J2.
Turn Power On to all Subsystems.
4,12.5 Verification Test Procedure
4,12.5.1 1Install and connect the Engineering Test Box,

— Per SK56179-999

—SECRETF/DORIAN

HANDLE VIA BYEMAN SYSTEM ONLY



e

NRO APPROVED FOR HANDLE VIA BYEMAN SYSTEM ONLY

RELEASE 1 JULY 2015 —sEe.R.E:F_’ID ORIAN

4.12.5.2

4.12.5.3

4.12.5.4

4.12.5.5

4.12.5.6

BIN: BIF-055-46779-69

Page 28

Turn On the HPA Holder Changer, Light Source

and Spherical Zoom.

Activate the Selector to HPA and Unblank HPA at
the Eng. Test Box.

Insert the graduated Te;t Slide into the HPA
Viewing Station and verify that the High Power
Arm is installed, and that the SVS Reticle is in

place.

Set the following Drive Voltages at the Engineering

Test Box,
Voltage
Spherical Zoom
Determined
K - Rotator
by

Iris Zoom

Eng Analysis
Cyl Zoom 1
Cyl Zoom 2

The X and Y Drives and Filter Modulator will be
used to center the Slide and adjust the intensity

to a comfortable Level.

Center the Test Slide in the FOV using the X and Y

Drive and measure the FOV.

Inches

—SEGRETF/DORIAN
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4,12.5,7 Change the Spherical Zoom Drive Voltage to

V and nmeasure the FOV.

Inches

4.12.5.8 Remove the High Power Arm and install the Low

Power Arm.

4,12.5.9 Change the Spherical Zoom Drive Voltage to

and measure the FOV.

Inches

- 4.12,5.10 Change the Spherical Zoom Drive Voltage to

and measure the FOV.

Inches

4.12.5.11 Attach the Photometer Mount and Photometer to the

Supplemental Eyepiece.

4.12.5.12 Locate the center of the Photometer Spot on the
left hand edge of the FOV, and record the angle

from Normal.

Degrees.
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Locate the Spot on the right hand edge of the FOV

and record the angle from Normal. Degrees
The sum of the two Angles should be 60° + 1°

+

The above Data shall be used to perform the following
Analysis:

The objective here is to verify that the system will
simulate the correct fields of view at the specified
magnifications. In particular, this is a problem of
showing that the zoom and anamorphs will be driven cor-
rectly together to accomplish this objective. Choosing
two cases at opposite extremes (nadir and = 45.879)
will exercise the optical system sufficiently and
allow calculation of FOV as described below.

This analysis assumes nadir stimulus material for the
present time.

The real field of view (in inches) on the test slide
can be determined by the following equation:

X=172912 xhx tan (X + 10 - tan (& - 10p)
2 2

SF
where:
X = real FOV (in inches) at slide
SF = stimulus scale factor
h = altitude iﬁ nm,

aspect angle

Orp = OA = 60 = real FOV (in degrees)
M M
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4.12.5.14 Continued

0p = apparent FOV (in degrees)

M system magnification

The worst case aspect angles occur atgq max - 45.87°

and & .o = 0°.

Maximum and minimum X's can be determined for LPA
and HPA yielding a total of four test points to be

verified.

For LPA, maximum X occurs when: h = 85 mm,
SF = 128000:1, M = 15.88X, 0p = 3.78%, o = 45.87°.
Minimum X occurs when: h = 75 nm, SK = 364000:1,

" M = 31.76%, Op = 1.89°, ¢ = 0°.

For HPA, maximum X occurs when: h = 85 nm,
SF = 3200:1, M = 63.5%, Og = 0.945%, ok = 45,87°,
Minimum X occurs when: h = 75 nm, SF = 91000:1,

M = 127X, Og = 0.472°, X = 0°.

The values of X in both cases are 6.78 in. and

.56 in.

In order to set up the previous four test conditionms,
it is necessary to calculate the correct anamorph

lens angles for maximum and minimum aspect angles.
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4.12.5.14 Continued

The following equations are used:

sine =2 ( _1 - yYeos & )
3 Y cosk . 1
tan W = sin © cos O

T+ sinZ & N16 T O sinZ O

E

Y 459 - Y -8/ 4 £ + A

Ep =45° - Y +8/, + £+ 4

Where Ei is the angle of the 1/2 power anamorph

-~ and E7 is the angle of the 2 power anamorph. For oA =
45.87°, Ey = -116° and Ep = -131°  For X = 0°,

Ey = Ep = 450,

For the zoom lens magnification, the following

equation is used:

3/2
Mo = Mstin <S£S£i_si_m_
MN h2._. cose{ stim
sim
Where M, = Zoom magnification at

My Z Zoom magnification &t nadir

Assuming My = .20X and nadir stimulus, the worst
case zoom magnifications are .09X and .514X. This
includes an additional 2:1 range needed after cal-

culating worst case ranges with the above equation.
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4.12.5.15 Remove the graduated Test Slide, Eng Test Box

4,12.5.16

4,12.5.17

——

4,12,5.18

4,12,5.19

" and leads that selected and unblanked HPA.

Set up two Switches at the Beckman 2200 to Supply

Step Commands from . V to V for HPA

and from V to V for LPA. The HPA

Switch shall provide the step on T132 (Signal)
and T133 (Return). The LPA shall provide the

step on T120 (Signal) and T121 (Return).

At the A2 Power Conditioning (SVS interface Con-
nectors J1 and J2) install leads to record the

following Signals.

Channel Conn
HPA SPH Zoom DR Jl1-f, g
HPA SPH Zoom FB J1 - BB, CC
LPA SPH Zoom DR J2-f, g
LPA SPH Zoom FB J2 - BB, CC

Set the Analog Recorder chart speed at 20 mm/Sec

and turn On the recorders.

Apply Step Voltages at the Beckman 2200. Record
the elapsed time from initiation of Command to
Settling of Feedback Signal to within 1_5%, as
indicated by the change in Polarity of the Feed-

back Voltage.
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4.12.5.19 Continued

HPA LPA

Step Sec Sec

Time requirement for all Steps is 0.5 sec or less.

Remove recordings and attach to these Data Sheets.
4.12.5.20 Load an ATS Only DOP into the SDS 930 and verify

that patchcords are installed at the system junction

box to record the following:

HPA LPA
Supply Elevator Lower 28 3
Supply Elevator Busy 27 4
Transport Load 34 12
- Transport Busy 35 13
Blanking Cmd 37 15
Blanking FB 38 ‘ 16
HPA/LPA Select 1 X
Reject 50 Y

4.,12,5.21 Verify that the targets are loaded in the HPA and

LPA legs as follows:

Supply Elev. Target #
Position 1 1 Low Power
2 2 Low Power
Group 1
3 3 Low Power -
4 4 High Power
~ Group 2
- 5 Empty
Position 6 Empty

__SECRETFT/DORIAN
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4.12,5.21

4,12.5.22

4.12.5.23

4,12.5.24

4.12.5.25

4.12.5.26

Page 35

Continued
Supply Elev. Target #
Position 7 | Empty

8 Empty

9 Empty

10 5 ) Low Power

11 Empty

12 Enpty

13 Empty

14 Empty

15 i Empty

16 6 High Power

Set chart speed on the event recorders at 20 MM/Sec
and turn On the recorders.

Activate the resume switch. When Slide #1 is in
view, activate the reject switch. (Switch from
target 1 to target 2)

When target 2 1is in view, activate the reject switch,
(Switch from target 2 to target 3)

When target 3 is in view, change magnification from
31.76X to 63.5X (Change from LPA to HPA.)

When target 4 is in view, change magnification from

63.5X to 31.76X. (Change from HPA to LPA). The script ‘

will lower the elevator one position so that to complete

the elevator must raise and transport.
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4.12.5.27 When target 3 is in view, activate the reject
switch. (Skip 5 positions and view sixth)

4.12.5.28 When target 5 is in view, change magnification from
31.76X to 63.5X (Skip 5 positions and view sixth)

4.12.5.29 When target 6 is in view, change magnification from
63.5X to 31.76X (Skip 5 positions and view sixth)

4.12.5.30 Activate freeze. Identify lhe slide change times
on recorder paper. Remove recordings and attach to

these data sheets.

1) Target 1 to target 2 Secs
2) Target 2 to target 3 Secs
3) Target 3 to target &4 Secs
B 4) Target 4 to target 3 Secs

The requirement for thg above changes is 1.0
sec or less. For changes 1 and 2 the elapsed
time is from the initiation of the reject
command to shutter inblank. For changes 3
and 4 the elapsed time is from initiation of

magnification change to shutter unblank.

5) Target 3 to target 5 Sec
6) Target 5 to target 6 Sec
7) Target 6 to target 5 Sec

The requirement for the above changes is 3.0
sec or less. The elapsed time is from initiation

of the reject command to shutter unblank.
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4.12.5.31 Repeat paragraphs 4.12.5.23 to 4.12.5.30 for

the LPA Leg.
1) Target
2) Target
3) Target
4)  Target
5) Target
6) Target
7) Target

1 to
2 to
3 to
4 to
3 to
5 to

6 to

target
target
target
target
target
target

target

Sec

Sec

Sec

Sec

Sec

Sec

Sec

4.12.5.32 Change magnification at various rates from 15.88X to

31.76X, 31.76X to 15.88X.

Remove the recordings

for Zoom Drive and Feedback and verify that the

HPA & LPA Zoom Servos follow Operator Commands.

Attach the recordings to these Data Sheets.
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4.13 Requirement Title: OTHER CHARACTERISTICS
4.13.1 Requirement Paragraph in Test Requirement Document
3.1.1.1.7.1.2.3

4.13.2 Requirement

Demonstrate that the headrest is of the same configuration
as the June 30, 1968 AVE baseline with dimensional changes

to adapt it for use with the supplemental eyepiece.
4.13.3 Related Paragraph in System Te#t Plan

4,13
4,13.4 Pre-Test Requirements

4.13.4.1 Test Team

Test Conductor Init

Technicians
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4.13.4.1 Continued

Quality Assurance

AFQA

Aerospace Observer

AFSO

Verification Test Procedure

4.13.5.1 Verify by Inspection of Quality Assurance Records

that the Headrest conforms to SK56197-453 and

BIN: BIF-055-46779-69

Page 37

Init

Init

Init

Init

attach the records to these data sheets,

Demonstration Test Procedure

None
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4.14 Requirement Title: TARGET LOADING AND COORDINATION

4.14.1

4.14.2

4,14.3

4.14.4

4.14.5

Requirement Paragraph in Test Requirements Document
3.1.1.1.7.1.5 .

Requirement

Demonstrate target selection logic.

Related Paragraph in System Test Plan

4.14

Pre-Test Requirements

None

Verification Test Procedure

No Test required. Requirement will be demonstrated during DOP's.
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4.15 Requirement Title: SCENE DYNAMICS

4.15.1 Requirement Paragraph in Test Requirements

Document

3.,1,1.1.7.1.6 and 3,1.1.1.8.1.6

4,15.2 Requirement

Tests will be performed to determine the phase

0 Capability.

4.15.3 Related Paragraph in System Test Plan

%-, Q 4.15
- o O ,
N
g o x 4.15.4 Pre-Test Requirements
o ‘@
(}2 D 4.15.4.1 Test Team
O
V) L Test Conductor Init
Q
ty Technicians
QR \
S \
N X N
IU } %‘\
Y 3
o M {
Ng E% Quality Assurance Init
" ) }' AFQA Init
\i 1) ‘: Aerospace Observer Init
W 3
AFSO Init
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Test Equipment Required

1) Brush Mark 200B Analog Recorder or Equivalent

2) T-Box S/N 4605-

Equipment Confidence Status
The Test Conductor will insure that all Test
Equipment has a valid calibration sticker.

Equipment Type Cal Date

Subsystem Status

The following are required to be active for

this Test.
ON OFF
scC X
SIM X
DIU X
Stimulus S/S X
Computer S/S X

Power Turn On

Turn Power On To all Subsystems

—SEGRET/DORIAN
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4.15.5 Verification Test Procedure

4.15.5.1

4.15.5.2

4.15.5.3

4.15.5.4

The DOP for this Procedure will be an ATS

Only DOP, comsisting of 26 Groups, 1 Target

per group. The script will contain the fol-
lowing Parameters.

Stimulus Scale =~ 364,000:1

Altitude - 75 NM

Nadir Stimulus

For verification of Requirement (Static Position-

ing Accuracy) the following errors will be inputed.

Group Target Errors
1 1 No Errors
’ Target
2 2 Latitude .INM Locati
catio
3 3 Longitude .1INM ° "
Errors
4 4 Altitude . 1NM
5 5 Intrack .3NM
Ephemeris
6 6 Crosstrack .1NM
7 7 Altitude .1INM Errors
8 8 Roll 2 Min A ;
ttityde
9 9 Pitch 2 Min
10 10 Yaw 2 Min Errors

Install leads at the A2 Power Conditioning to

record the following:
Channel Conn

HPA X Position Drive Ji-v  Jl-y
HPA Y Position Drive Jl-x Jl.y
HPA X FB Jl-v  Jl-w
HPA Y FB Jl-=x  Jl-y
HPA Blank FB J4-E J4-F

Set Recorder chart speed at 20 MM/Sec. Turn

On Recorders.

ORIAN
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.11
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.13

.14
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Activate the Resume Switch at the SCC.

When Group 10, Target 10 is in view, activate

Freeze and Stop the Recorders,

Remove Recordings and attach to these Data Sheets.
The Recording of the X and Y Feedback Signals (Out-
put of Servo Positioning.Potentiometer) will indicate
actual Simulator Position for each error listed in
4,15,5.2, A printout of a computer program which
determines actual AVE pointihg errors will be compared
with the recordings to determine the Static Position-
ing accuracy.

This portion of the Procedure will verify the Dynamic
Positioning Accuracy.

Install leads at the SVS Pwr Cond. to record the

X and Y error signals.
Channel

X Error

Y Erxror

Activate the resume switch and start the Recorders.

Manually point the Positioner during the next 16 targets.

When Group 26, Target 26 is in view, stop the record-
ers and complete the DOP.

Remove the recordings and attach to these Data Sheets.
The comparison of the Drive Signals, both X and Y,
with the error voltage (output of the Servo Summing
Amplifier) will indicate the maximum dynamic position-~
ing error.

Attach the SVS Acceptance Test Data for minimum

Step response to these Data Sheets.
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Requirement Title: LIGHTING

4.16.1

4.16.2

4.16.3

4.16.4

4.16.5

Requirement Paragraph in Test Requirements Document
3.1.1.1.7.2.1

Requirement

Demonstrate that scene illumination can be varied from
target to target.

Related Paragrgph in System Test Plan

4.16

Pre-Test Requirements

None

Verification Test Procedure

No Test required. Requirement will be demonstrated during DOP's,
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4,17 Requirement Title: INITIAL TARGET LOCATION

4.17.1 Requirement Paragraph in Test Requirements

Document

3.1.1.1.7.2.3

4,17.2 Requirement

It must be demonstrated that the simulator will
accept stimulus material from the specified ranges
LPA HPA
Scale Range A 128,000:1 to 160,000:1 32,000:1 to 40,000:1
Scale Range B 286,000:1 to 364,000:1 71,500:1 to 91,000:1‘
taken at obliquities of -+ 15° in stefeo angle and + 45°
in roll angle. The simulator shall adjust the scale of
the scene along the intrack and crosstrack axes to scales
representative of 75 to 85 nm altitude and initial target
locations of + 45° to -40° intrack with roll angles of
+ 10° of the inherent roll angle in the stimulus slide.
It is a further condition that simulated scene roll
angles shall be limited to -+ 400, and also that forward
intrack obliquity of up to + 60° can be simulated with
stimulus material of + 15° or less stereo angle when the
scale of the stimulus is such that the dimensionally
adjusted ground scene is contained in the 9" x 9"

stimulus slide..
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4,17 Requirement Title: INITIAL TARGET LOCATION  CONTINUED

4.17.3

4.17.4

Related Paragraph in System Test Plan

4,17
Verification Test Procedure

The three components in the optical system of the
simulator which have limited ranges of operation

are: the anamorphic lenses, zoom lens, and K-rotator.
The anamorphs can move through angles of -105° to
4+105°, The zoom magnifications can range from .09X
to .56X. The K-rotator can operate from -180° to
+180°, This analysis will determine what combinations
of stimulus/simulation conditions constitute worst
cases for each component individually. Then the ana-
morph and K-rotator angles and zoom magnifications will
be calculated for these worst cases, and they will be

compared to hardware limits.

The anamorphic lenses will be exercised to extremes

if the simulated scene is to appear at opposite orien-
tation from the stimulus scene. That is - one of the
worst case anamorph angles will occur when stimulus
angles are +15° stereo, -35° obliquity, and simulation

angles are -40° stereo, -35° obliquity.
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4.17.4 Continued

The anamorph angles are determined by the following

set of equations:

(f + a4 -450-¢ ) - 82

=
[

b, =( £ + & -45°- ¢+ Cn2
Where sin = 2/3 ( 1 - jcosm:f )
[cosw’ 1

tan¢)= sin (9‘ cos (9

4 + sinZ &y + J16 + 9 sin? ¢!

cos & = cos T cos [l

( ™ is aspect angle, X = stereo, -{L = obliquity
{ and A are determined using a computer pro-

gram because of the complexity of calculation)

A ratio of zoom magnifications is calculated by:

Mp = h? stim _ (cos("ssim ) 3/2

My h% sim cos & stim

where My = zoom mag at (X sim

My = zoom mag at nadir
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4,17.4  Continued

The maximum zoom magnification ratio occurs when

histim = 85 mm, h = 75 nm, Xsim = 0°, &stim =

N

sim
17.920 ( &= +15°,.f.= +10%). This ratio can be

converted to a zoom mag. range when My is defined.

The worst case derotation angle will be determined
by:
b = - (& -2¢9)

when the corresponding values of /A and & are dis-

covered with aid of the computer.
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4.18 Requirement Title: DYNAMIC TARGET LOCATION
4.18.1 Requirement Paragraph in Test Requirements Document
3.1.1.1.7.2.4

4,18.2 Requirement

Demonstrate that the stimulus subsystem (Paragraph 3.3.2)

can simulate the apparent dynamic perspective, orientation,
and slant range of the target, in real time, from the initial
intrack position to 40° aft and that the simulator will ac-
complish the changes in scene appearance for both circular

and elliptical orbits within the 75 to 85 mm band.
4.18.3 Related Paragraph in System Test Plan

4,18
4,18.4  Pre-Test Requirements

No